Protective effect of berberine against myocardial ischemia reperfusion injury: role of Notch1/Hes1-PTEN/Akt signaling.
Berberine (BBR) confers cardioprotective effect against myocardial ischemia reperfusion injury (MI/RI). Activation of Notch1/Hairy and enhancer of split 1 (Hes1) signaling also reduces MI/RI. We hypothesize that BBR may protect against MI/RI by modulating Notch1/Hes1-Phosphatase and tensin homolog deleted on chromosome ten (PTEN)/Akt signaling. In this study, male Sprague-Dawley rats were exposed to BBR treatment (200 mg/kg/d) for 2 weeks and then subjected to MI/RI. BBR significantly improved cardiac function recovery and decreased myocardial apoptosis, infarct size, serum creatine kinase and lactate dehydrogenase levels. Furthermore, in cultured H9c2 cardiomyocytes, BBR (50 μmol/L) attenuated simulated ischemia/reperfusion-induced myocardial apoptosis. Both in vivo and in vitro study showed that BBR treatment up-regulates Notch1 intracellular domain, Hes1, Bcl-2 expression and p-Akt/Akt ratio, down-regulates Bax Caspase-3 and cleaved Caspase-3 expression. However, the anti-apoptotic effect conferred by BBR was blocked by Notch1 siRNA, Hes1 siRNA or LY294002 (the specific inhibitor of Akt signaling) in the cultured cardiomyocytes. In summary, our results demonstrate that BBR treatment attenuates MI/RI by modulating Notch1/Hes1-PTEN/Akt signaling.